Differential gene expression in the rat soleus muscle during early work overload-induced hypertrophy.
Delineating the molecular mechanisms that are responsive to work overload is crucial to understanding the adaptive processes controlling skeletal muscle mass. We have examined the molecular events associated with increased workload by using microarray analysis to begin to define the mechanotransduction responsive transcription programs in skeletal muscle. Microarray analysis identified 112 mRNAs that were expressed differentially in the soleus muscle of sham-operated vs. gastrocnemius-ablated rats. These genes can be classified into cell proliferation, autocrine/paracrine, extracellular matrix, immune response, intracellular signaling, metabolism, neural, protein synthesis/degradation, structural, and transcription. These findings dramatically increase the number of known, differentially expressed mRNA during early skeletal muscle hypertrophy. In toto, our findings indicate that work overload induced skeletal muscle hypertrophy alters autocrine/paracrine signaling, intracellular signaling, and transcription factor expression, which likely results in a dramatic change in cellular metabolism, cell proliferation, and muscle structure. These data enhance our understanding of the complex molecular mechanisms controlling skeletal muscle mass in response to increased physical activity.